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= A change: An action _htrigée

step in the problem.

A/C 123, Flt p— —
456's left wing S——

collided with a
parked fuel
truck.
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~ = A condition: A state of being that existed
within the environment over some period of

time.

The Pilot’s
scan was poor
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ing that could have or
should have occurred to prevent the next

step in the problem, but did not.

/The Pilot In
Command did
not stop the
aircraft, when

~

anP-

S
‘— confusing sign
were received
"—‘.\ Y 2 als ere rece
F -

m————"




The fuel truck

height was above.

the wing's leading
edge (#49)

The fusler parked
the truck to deliver
abil o ASIG's
offce (#4)

Afuel truck was
ked in the
safety zone (#2)

“The fueler did not
park the vehicle in

a designate
parking area (#6)

The ASIG's

supervision did not

enforce the policy
parking fuel

trucks in
designated areas
only (#9)

‘The fueler did not

o
safety zone line.
127)

The fueler was not

‘The fuel company
did ot stress the

parking in safety
zones (#130)

‘The CSO did not
establish a policy to
aviso fuel

on the importance
of szl (#131)

‘The fuel vend
not establish a

(#129)

for did

policy to park
vehicies in

designated parking
‘spots only (#133)

#e7)

The fuel truck's psn

zone

line was unciear to
the marshaller

one
line was not visible.
from th

o
marshallers psn
(#84)

‘The Management

AC 738, Fit 331's

left wing colided
with a parked fuel
truck. (#0)

‘The fueler did not
park outside of the
safety zone fine
(#31)

The fueler was not

“The fuel company.
did not have a

policy to repaint the
lines periodically
iue to wear (485)

o
parked the vehicle
(#34)

“The fuel company.
did ot stress the
importance of not
parking in safety
zones (#92)

o
of szl (#93)

parking in the
safety zones for
office business

‘The fuel vendor did
not establish a
policy to park

ehicles in
designated parking
Spots only (#90)

“The pilot Fit 331 taxied into
was poofi#43) gate C-3 (#1)

The pilot had to
tum over 135
degree angle. to
park (#44)

The 3C gate
required a high
angle turn (#46)

The marshaller was
under stress (#98)

‘The marshalling
agent was using
her wands to signal

to her
wing-walkers (#70)

The marshalling
agent was not
following her
wraining (#71)

‘The marshaller did
not have adequate
on the job.
experience (#96)

The marshaller did
follow

ot follo
established signal
procedures (#72)

The Customer
ervi
Organization did
ot monitor the
‘marshalling policy
(#74)

The PilotIn

received (#50)

‘The marshallers X

The PIC did not
signal was not follow safe
constant (#53) pracices (#52)

The PIC would not
comply with the

The marshaling polcy requiring

agent did not stay
n position with her
‘wands X-ED (#60)

signals are
received (#54)

‘Tho marshaller was

iying to The win
o valkers
i o nottake el
fionna moly
wingwalkers to get B
in psn using her i (CE
wands (#62)
The marshater The marshater id The wing walkers
e o wing o folow rs e e
walkers in psn to cedure in onloain etaffng thet
G e AC communeaing wih St an alacon i
(#77) WW (#79) gate (#63)

“The Customer
ramp supenision S
vas did Several ramp Organization did
undor sross sgortwas ot | st ofrand warkers wer Sk
W R, e e o (568)

insure adequacy
(#87)

The marshaller did
not have

on the job
experience (#121)
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FOR ROA

1S. Ol 'ge 0

-_I_3 gger pro_blem starts at the bottom

Level 1: high probability of
reoccurrence.

The deeper the model, “the
more defensive barriers

Level 2: lesser probability.
“were either broken, or

(Factor of 2)

ignored, or missing.
Reoccurrence may be low,
but consequences can be

: ——

e e

Level 3: smaller probability.
(Factor of 3)

y

ﬂi’ — Root Cause investigation pyramid



~ predominant weight on

Uostrezrn Arlzelysls

Critical sTepS‘ta’k*e&——-

top of the model,
because they provide
the last opportunity to
avoid a mishap or an

¢
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= Bigger problem (root
~ cause) length of chain
of events indicate
opportunities to break
the chain from
unfolding were either
ignered or-unknown

n to latenteeffests). .|~
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- Englneermg—flxes—are often perman_nt and
R

can be costly
= They may not be practical
= They can introduce new threats
= They may be disproportionate to the risk .
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Exam 0la

- Bdéng 737‘4@6"C-H)BME near Kegworth

Leicestershire on 8 January 1989.

= Airbus A-320, F-GGED: Accident occurred
January 20, 1992 by the Mt. St. Odile
(Lower Rhine). wugrms vonrng




auses division

o Mé’nagement‘L—éVaﬂcﬁon Re;:]uired —

——

—'.—'?_*

= Management:
— ...Did not ESTABLISH a policy...
— ...Did not DESIGNATE that this policy apply.to this... —
— ...Did not COMMUNICATE..
— ... Did not Establish a means to MONITOR compliance

Td.?\ot ENFORCE the policy when'infraction was
found.



= Supervision did not;
— COMMUNICATE what was wanted
— PROVIDE the things necessary to comply
— FOLLOW the policy in the past
— ENFORCE the policy in the past
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e w— :
— Incorrect action is acceptable and the policy can

be changed.
— Incorrect behavior can be MODIFIED: —
— Incorrect behavior cannot be changed, and he

ust be REMOVED from that particular -
ﬁwmn ———
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__= “Selecting an individual Root Cause is a
serious and rare decision. Using the RC
wizard will help to avoid missing the
systemic portion of a Root Cause:where the
individual(s) share responsibility.”
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Problem Statement:

— Aircraft 123 arrived at
destination as flt 456 from
Philadelphia on 06/14 with
59 customers. Gate
assigned was C-3. As the

airplane moved towards the
te it struck a fuel truck.




nghllghts focus
areaito N
investigate

Change

AICT3E,FI 330

| lett wing colided |

with & parked fuel
truick

Caondition

The Pilct In
Command did ot
stop the sircraft,
wehen canfusing

e fusl k'
A fuel truck was The pilot was psnta the safety
parked inthe confused by zone line was

The fuel truck
height was above

The pilct's scan
was poor

Fit 331 taxied into
gele ©-3

g [EE safety zone arshaling sionats) unclest to the i
edge: marshaller SIS
. received Double-Click ta
F I t t insert an
a C I I a e S Inaction

The mar stealing he satety zone

Double-Click ta
insert a Root
nashiamh The fuel comi Cause (RC)

1 ine was not visible The fuster i not
The raimo was wet ark outsice of the
from the
) safety zone fine
g marshalers psn
Ki
was trying o hagement
communicate the s nyth - v s left win steblish & e fueler was nat dhd ot v
¢ : prohisiion agi
e epairt the attentive when he e
ingwalkers to et :\35;;7“\4 parked the vehicle e
s i oifice busines]
t .

| The fuel vendor

12 marshaler not establish

-cled the ‘wing polcy to par
kersinpsnio vehicles in
lide the AC In

ciesignated pard
spots anly

The marshaller dic e weing waken

nat fallove were busy The ramp did ot

procedure in onioacing & cargo have adequste

communicating bin at an adjacert staffing that day
with VA ate

The fuel company
i nct stress the
impontance of ot
parking in safety
zones

The Customer The CSO diel not

The marshaling ramp supsrvision S Service establish a palicy
i The marshaller agent was not did not enforce the 3 Organization did to advise fuel
Fr N wrorkers vere sick
———— was under stress tollawing her ilustration of hand P not manitar the compary
trairing signals (SPE720.3) 7 staffing level to personne on the

insure adequac: importance of szl
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REASON - Untitled
File  Edit

=121 x|

Analyziz Document  Expert  Help

= KA Iﬁllﬁlﬁlﬁlﬁl 2
Lavel : Full Investigation (RPEASON

~ro

Case Assessment x|

SeIeCti n g a ny Criteria for: REASOM Pra

1: Property damage greater than $25,000

N |

_l

H H 2 Personal injury to include lost time injury, permanent dizability, or lozs of life
Of th e C rl te rl a 3: Significant mission impact due to USA-delivered products anddor actions or inactions of USA or subcontractor employess
4 All category 1 and 2 audits findings documented by third party 150 quality spstern auditors
] ] / 5 &ll internal audit findings that are either systemic in nature or have risk lassessment scores of 15 to 25 as determined by the SFOC O
| Isted WI | I E: Process escapes that are required to be reported at the Program Manager level or above

7: Cloze calls with a risk aszessment score of 15 to 25 as determined by the SFOC Dperations Risk Assessment Scorecard

trigger a full
investigation

Select all staternents from abave that are tue.

<-Previous I Mest-» Exit |

Feady
i ] Slarll Microzoft PowerPaint - [I5... ”. REASON - Untitled E:28 P




REASON - Untitled
Filz  Edit

Analyzsiz  Document  Expert  Help

H <«

ot NE- A 7

Caze Asgzessment

Criteria for: REASOM Express

1: Thiz problem produced an injury or exposure requiing hospitalization or extended doctor care

2 Thiz problem caused a temporary interuption of operations

3 Thiz problem caused damage to facility/equipment that will impact scheduling, deadlines, delivery, etc.
4 There iz a known history of gimilar events [without regard to actual losses)

Select all statements from above that are true.

<-Previous | Mewt-» I Exit |

rrr
Microsoft PowerPaint - [I5... ”. REASON - Untitled E:31 P
LSS A R [ETE |

Feady

I ] Slalll




REASOMN - Untitled
File Edit Analpziz Document Expert Help

= E| €[

| £3/ 5|8 [ E =%

| aval: Front L

(

Case Assessment

Criteria for: REASON Front Line

1: Thiz problem required a first aid visit and docurmentation, but did not require repeat doctor's care
2 This problem a minar compliance/pracedure issue requinng docurmentation
2 Thig problem iz a minor iszue that needs attention, and that will improve operations safety/quality

Select all statements from abowve that are true.

<-Previouz | Mext-> I Exit |

Ready

a Stalll j

Microzoft PowerPaint - [I5... ”. REASON - Untitled




— The CSQ-ha-san_ep_porLunity to establish a policy o_adie
company on SZL. [Best option-22%]|

— The Fuel vendor has an opportunity to establish a policy to park
vehicles in designated spots. [2nd best-22%]

— The CSO has an opportunity to monitor staffing level, and insure
they comply with business processes.[3 best-15%)] -

— The Ramp Supervision can enforce hand signals. [41 best-14%]
— The CSO can monitor marshalling policy. [5" best-13%]

— The PIC has an opportunity to stop (if unclear signals are received.
[6th-best-12%] el

Signe ed areas. [7th Bes!-wq_



Iriteroreteorn)

eliminates 22% as well

~ choice).

AC 738, Fit 331'

left wing cride

with a arked fuel
truck. (#0)

. ThePitin
The usttruck S o) Command i not
(R e ik v oinesfetyzone Tropiotsscan | F1 miudino S
the wing's leading Jaredinte ey was poor (443) gate C-3 (#1) ‘when confusing
dge (i 2 signals were.
received (#50)
. = ;
Too vl pared | oo et el dd ot el dd ot o iothad o
v ko dever | pakneveniein 5 - o e B Bl The msshalors X ThePiC d ot
abill to ASIG's a designate safety zone line. (#87) safety zone line. > angle, to
e 1 | | patinn a9 s mashalespsn i ] conslan 153 sractes (452)
0 ASIG's The f 4l company ‘The fuel com .ny. The PIC would not -
oo Bgoot b A i i e nasnatns s
e oty || Thefuee st ) e dinotoasorna | ffrendertiono & LU ana | hoscae e The masshling S
pariad eenics parking in the cy o repaintthe | A °1 ) parkine n the required a high B o nator wht safe
in 1ask safety zones for lines periodically k! safety. ones for angle turn (#46) e S et when unclear
fice business due to wear (#85) of wing-walkers (#70) signals are
received (#54)

(#129)

er they eliminate

The marshaler was
v 4 h fuel vendor did vendor did
Tetuelcomr | - W catabisna e 1 ot estabisn a The marshaling \  The marshalle did o nale The wing walkers
Ly policy to park e o olcy to park The marshalier was agent was not not follow e could not take their
el st vehicies in = ehices i under stress (#98) following her established signal | e position n a timel
T ignald paring eyt o \onated paring g 77) | roceaures (42) ookl fashion 161}
ots only (#133) « ots only (#90) Vs (452,
fhe CSO did no The S did. The Gustomer
i 2ol Yo The marshaller did ervios oy The g walers The ramp i ot
ise not have adequate ‘Organization did e A have adequate
e e job ot monitor the saffing that day
on e Imporance experience (496) | marshaling oy R i
of sz (#131) it (#74) N
The Customer
ramp supervision Senvice
e ias did Several ramp Organization did
under stress eoentiwas ot illustration of hand workers were sick not monitor the
15) N e (sPs720 i) ht day (#66) i
124)

following her
| vaining (120)

The marshaller did

on the job
experience (#121)

4% of the problem.

The pilot (last line of defense) is
only the 6t best choice, by then
several barriers have failed
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~ REASON® Summary Sheet

Raw value of # Changes,
Inactions and Conditions.

The Model is: Closed
Quantification Reliability: 100.0%

. . _ ‘ Same as above but weighted
Total Relative Causal Stress: ) 0 according to the level where it is

Total Proper Causal Stress: 79
Causal Stress TTP: 3.7176

Total Relative Generating 22.4190 Raw value of # Changes, and
Causality: Inactions.
o—

Total Proper Generating Causality:

Generating Causality TTP:



Iriteroreteor

= eThe model = reliable:-100%

= The raw number of changes Inactions and
conditions is : 79

= The weighted number is 29, which means
things happen close to the accident

T TP tendency toward essiindicates,.
e quiM re-occur.




ltlye Vs FProger

= More Welgh‘r‘?ﬁ‘t‘mbuted to the top of the

H—"

model.

= Proper means an equal number regardless
of the level at which the events occur.

.
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~ = Causal is the number weighted changes,

Inactions and conditions.

= Generating Is the number of weighted
changes and inactions. |




C onclus]on

— The Root Cmse approach offers an
~ additional facet to accident Investigations.

= |t offers a systemic approach in particular
focuses on the organizational |atent effects.

= |t affords a framework for RCA

ﬂestigations. e
ﬂfmym cause” and

the problem.ceases to exist.




